Peculiar Supernovae in SDSS-

SDSS




Introduction

* Large search volume and high efficiency of the SDSS-II
Survey allows sampling most of the supernova types and
properties, including peculiar events.

* Peculiar supernovae have photometric and/or spectral
- properties that are remarkably different from the objects
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Supernova 2005gj

* Discovered on September 29,2005 by SDSS and the
Supernova Factory (astro-ph/0606499)

* First spectrum showed a blue continuum with Balmer
lines in emission, like a type lIn SN, at redshift z=0.062

PNIL Intenswe hotometrlc and spectroscoplc follow-u showed_”_

iy 'il-'—l

2 :'u. . ._c-.. : _, S e .-,-.,-. e _"‘"a .1._ A ol B




Supernova 2005gj
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Supernova 2005gj

Light curve properties: ., 2005g] 2002ic 1997cy I1991T

e Reaches maximum light between 14-47 days after
explosion (u to i filters)
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Supernova 2005gj

Light curve properties: ., 2005g] 2002ic 1997cy I1991T

e Reaches maximum light between 14-47 days after
explosion (u to i filters)

* 3x the luminosity at maximum of SN 1991T and [.5x
more luminous than SN 2002ic
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Supernova 2005gj

Light curve properties:

e Reaches maximum light between 14-47 days after
explosion (u to i filters)

* 3x the luminosity at maximum of SN 1991T and 1.5x
more luminous than SN 2002ic

* Rest-frame colors reasonably well described by
black-body with a temperature evolution similar
to type lIn SNe

Black-body fits
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Supernova 2005gj

Light curve properties:

e Reaches maximum light between 14-47 days after
explosion (u to i filters)

* 3x the luminosity at maximum of SN 1991T and [.5x
more luminous than SN 2002ic
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* Rest-frame colors reasonably well described by

black-body with a temperature evolution similar
to type lIn SNe

* Bolometric light curve declines linearly at rate
0.014 mag/day >0 100

Time after explosion (days)




Supernova 2005gj

Spectral properties:

2005gi
2002ic
* Very similar to SN 2002ic and 1997cy at 1997cy

corresponding times after explosion
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Supernova 2005gj

Spectral properties:

2005gi
2002ic
* Very similar to SN 2002ic and 1997cy at 1997cy

corresponding times after explosion

e Balmer lines described by a combination of
narrow (FWHM ~ 300-500 km/s) and broad
(FWHM ~ 1800-2500 km/s) Gaussian components
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Supernova 2005gj

Spectral properties:

* Very similar to SN 2002ic and 1997cy at
corresponding times after explosion

e Balmer lines described by a combination of
narrow (FWHM ~ 300-500 km/s) and broad
(FWHM ~ 1800-2500 km/s) Gaussian components

* Well-fit by SN 1991 T plus a smooth continuum
(CSM interaction)
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Supernova 2005gj

Spectral properties:

* Very similar to SN 2002ic and 1997cy at

corresponding times after explosion 2005gj - 17d

Synow model

e Balmer lines described by a combination of
narrow (FWHM ~ 300-500 km/s) and broad
(FWHM ~ 1800-2500 km/s) Gaussian components
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* Well-fit by SN 1991 T plus a smooth continuum
(CSM interaction) Rest Wavelength

8000 9000

J. Parrent

e Synow modeling of the spectra near max gives a good
fit using Fe lll, Si 1l, S Il Ni 1l and Si lll and characteristics
similar to SN 1991 T



Supernova 2005hk

* Discovered on September 28,
2005, in UGC 272 at z=0.013 - SN2005hk

* |6 photometric epochs and 7 spectra
(SDSS collab.)
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SDSS-II, CSP and LOSS



Supernova 2005hk

Light curve properties:

* Very similar to SN 2002cx

o 2002cx
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Supernova 2005hk

Light curve properties:

* Very similar to SN 2002cx

e Sub-luminous for its decline rate

Phillips et al. 2006, astro-ph/061 195



Supernova 2005hk

Light curve properties:

* Very similar to SN 2002cx

e Sub-luminous for its decline rate

* Bolometric light curve well-fit with a 3D

deflagration model with small amount of
Ni 56
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Supernova 2005hk

Spectral properties:

— SN2002cx
— SN2005hk

* Very similar to SN 2002cx at the same epochs
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Supernova 2005hk

Spectral properties:

Fe 111 4404

* Very similar to SN 2002cx at the same epochs

Fe 11l 5129
* Low velocity of spectral features (factor of ~2)

compared with normal type la SNe at different epochs
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Supernova 2005hk

Spectral properties:

* Very similar to SN 2002cx at the same epochs

* Low velocity of spectral features (factor of ~2)
compared with normal type la SNe at different epochs




SN 2005gj SN 2005hk

Light curve and Light curve and
spectra similar to spectra very similar

2002ic and 1997cy to 2002cx
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SN 7017: A High Redshift SN 2002ic-like
Supernova?

2002ic  199IT

2x107Y7  ax1071?  4x107V

flux{(erg cm ™2 571 §71)

10—17

L
o
pom |
-
o
="1]
o
g
P
'
2
o
W
)
=<

8000 Y000 8000
wavelength(2)

60 0 2005g]  Galaxy template  Fit

Time after explosion (days)

C. Zheng

* Spectrum very well-fit by SN 2005gj ~| year after explosion
at redshift z=0.27

* Light curve peaks at ~ -20.2 mag, almost clone of 2005gj in the
first ~35 days after explosion !



